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EDITORIAL 

We noticed in a recent article in the American Lapidary Journal, 
that one of the requirements for membership of the Mid-American 
Palaeontology Society, is a promise to submit one article (original 
or from some other publication) to their magazine Editor each year. 

If L.C.A.A. members had to do this only once every four years we 
would have more than enough articles for our Bulletins, in fact we 
would be able to produce four editions per annum and qualify for 
the reduced postal rates applicable to Registered Publications. 

Need we say more? 

Incidentally we have written to the Mid-American Palaeontology 
Society for information about their organisation and will publish 
details in the next issue. 

The organisers of Gemboree 1983 to be held at Broken Hill have 
told us that not only will a meeting room be made available for 
our next annual meeting, but we will be advised probably before 
the next Bulletin is due out in September, of the date, time, 
and what is most important, the venue. 

On going to press,membership based on subscription members not 
individual persons, stands at 112, of which 97 (82.2% of the 
1981 membership) are renewals. This is an improvement on last 
year, however we can always do with more members, so keep 
spreading the word. 

Among our newer members is Jack Thompson, the President of the 
fossil Club of N.S.W. It was good to see Jack at our meeting 
at Glen Innes and learn first hand how the Sydney based Club is 
progressing. 

finally as you can see from the "financial Report" we have 
nothing to worry about this year, inspite of the hefty increase 
in postage charges. We have a few ideas for using up any 
surplus funds which we will tell you about in the next Bulletin. 

frank Holmes. 


GEMBOREE 1982 - GLEN INNES 

On Good Friday about 30 members attended a meeting to mark the third 
anniversary of the formation of our Association. 

The number attending would have been higher had the organisers given 
us more than 2i hours notice of the venue. In spite of this set 
back and the disappointment of those who missed the two loudspeaker 
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announcements, which incidentally couldn't be heard in the Exhibition 
Halls, the members who found their way to the hall had the opportun¬ 
ity to learn of the Association's progress during the last year, and 
to air their views on a variety of topics. 

At least, unlike our last meeting at Devenport, we were undisturbed 
for the whole of the meeting which gave those present plenty of time 
to renew old acquaintances. 

PULES FOR JUDGING K0SS1L COMPETITIONS 

following a National meeting of representatives from State Uudqinq 
and Rules Panels, our Secretary I rank Holmes has been asked to 
prepare a submission on Rules and Conditions for fossil Competitions 
for inclusion in the next edition of the "Competitor and Dudginq 
Manual". 

In view of the considerable criticism of judging in the past, this 
is a good opportunity for members who are interested in fossil 
competitions, to air their views on the existing rules by sending 
comments and suggestions for improvements to the Secretary. 

Here are a few questions to get you Lhinking:- 

(1) Is the State or Country of origin sufficient, information 
for "Locality". 

(?) Should there be points for "Rarity" ?. If so, on what 
basis is a specimen rare i.c., Local,State or Country, 
Continent, World Wide? 

(3) How does a judge know the extent of preparation of a 
specimen even if he knows the locality where the fossil 
was found. (Difficult! Vet he's supposed to award up to 
30 points for cleanliness and preparation). 

(4) Should points be deducted or added for a repaired-specimen? 
(There might be no whole specimens in existence!). 

(5) Should a judge have the power to disqualify an entry if it 
doesn't comply with the strict interpretation of the schedule. 
In many competitions in the past the term (Cast or Mould" 

has been used, yet many entries, including more often than 
not the winners, have not fallen into this category. Recently 
believe it or not, a mineral specimen (not even a mineral 
replacement of a fossil) was given points, however few, in a 
fossil competition. 

There are many more problems in judging fossil competitions that need 
consideration, if the existing rules are to be improved. 


C ont.••• 
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FINANCES 

Income and Expenditure for the period 1st. January 1982 to 12th. May 
1982 (excludes costs associated with this Bulletin). 


Income 


Expenditure 


B/fwd. from 1981 

Subscriptions 

Donations 

Advertising 

Bank Interest 

Sale of Bulletins 

Sale of Car Stickers 
Miscellaneous 

$341-71* 

427-65 

1-00 

11-50 

23-40 

54-00 

0-10 

Postage 

Printing (Bull.No.6) 
Car Stickers 
Stationery 

Sundries 

$ 64-08 
46-30 

11-28 

8-46 

$130-12 


$859-36 

130-12 



Balance in hand 

$729-24 

*Includes seven 1982 

subscrip's 


After making adjustments for Bulletin No.6 ($93-67), Which is tech¬ 
nically a cost against the 1981 budget, and allowing for a further 
$8-00 advance subscription for 1983/4, we have an adjusted income 
for the first five months of the year of $757-69. This more than 
justifies the decision to leave this year's subscription at $4-00 
in spite of likely cost increases. 

ERRATUM - BULLETIN No.6 
Classification of the Phylum Echinodermata 

The Editor regrets that the reference letters to the illustrations 
of Ophiocistioidea and Cyclocystoidea on the bottom of Page 15 of 
Bulletin No.6 were inadvertantly reversed. 

The "E" to the illustration of Cyclocystoidea on the left of the page 
should be changed to "F" and the "F" on the right hand side of the 
page (referring to Ophiocistioidea) changed to "E". 

We also apologize for the faintness of some of the type in the last 
Bulletin, particularly on Page 13, where certain uncommon words were 
difficult to decipher. 

The three words in capitals in the sixth paragraph of "General Class¬ 
ification and affinities" where ECHINODERMATA, ELEUTHEROZOA and 
PELMATOZOA. 

We understand from our printers that the problem with the plate 
maker that caused the trouble, has now been rectified. 
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QUESTION TIME 

Dandenong member, Joe Cappadona, has written to us to ask if any one 
can enlighten him as to why the majority of Tertiary echinoids 
recovered between Peterborough and Warrnambool, on Victoria's south¬ 
west coast, are deformed and, in many cases, dislocated? 

The following sketches illustrate the modes of imperfection and 
clarify the above terms; 


Body Axis 


Pattern Axis 



DEFORMED 


DISTORTED 


A close examination of thoroughly cleaned specimens seems to 
indicate that the dislocation could not have been caused by fossil 
movement, as the echinoids are in no way fractured,i.e. the surface 
contour around the dislocation is continuous. 

Anyone with any idea on the reason for this phenomenon, should write 
to the Secretary, so that the information can be published in the 
next Bulletin. 

IN THE NEWS 
A JAW BONT- TELLS ITS SECRL.TS 

"No more than a centimetre long and aged about 150 million years, 
a tiny jawbone seems rather a small object to set the arcane world 
of palaeontology on its ear." 

Found during a dig for dinosaurs in Sichuan Province, China, the 
mammal jawbone was brought to Melbourne last year by Professor 
Minchen Chow, who with Dr. Thom.Rich, Curator of Vertebrate 
Palaeontology of the National Museum, Victoria, identified the 
jaw as belonging to a previously unknown group - a group that 
split off from the early line of mammals some 30 million years 
before the ancestors of modern marsupials and placentals had 
begun to evolve. Cont.... 
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r i i — w — m in mm— 

A JAW BONE TELLS ITS SECRETS (Conti ) 

The two scientists have named the mammal Ylnotheres which 
literally means the "reflection beasts"; the root "yin" being 
Chinese for reflection and "there", Greek for beast or mammal. 

The reflection refers to the presence of the basin on the molar 
on the opposite side to that found in all other mammals -the 
primary reasons for considering Yinotheres the result of a 
major adaptive pathway which branched off from the main stream 
of mammilian evolution only to become extinct. 

Yinotheres was about the size of a small mouse and according 
to Dr. Rich, probably resembled the Australian dusky Antechinus 
of today - a tiny shrew-like omnivore more commonly referred to 
as a marsupial mouse. 

The hardness of the Jurassic rocks in which the fragments of the 
skeleton were found made preparation extremely difficult. The 
final result was achieved by using a fine needle to break away 
individual sand grains and because of the minuscule size of the 
jaw the work had to be carried out under a microscope. 

The question that remains is why was Yinotheres , with its 
advanced molar basin on the reverse side to ours, an evolutionary 
experiment that led nowhere? Why was it left to another branch 
of the family 30 million years later to head off down the path 
we find ourselves on today? 

Summary of Article in The Age 
Melbourne. 17th May,1982. 

For technical details readers should refer to a paper by Dr.Rich 
& Professor Chow in the May edition of "Australian Mammalogy". 

A Giant-Size Bite At History 

Remains of a giant wombat that lumbered across the Victorian plains 
about 35,000 years ago. have been found during Archaeological 
excavations at Keilor near Melbourne. 

The prehistoric wombat known as Phascolonus was about three times 
the size of the modern wombat and nine times its weight. 

Excavations at the site, considered one of the oldest Aboriginal 
camps in Australia, are being carried out by the Victorian Archaeo¬ 
logical Survey and La Trobe University's prehistory division. 

As well as evidence of Aboriginal occupation, the remains of giant 
kangaroos, wombats, a Tasmanian wolf and a diprotodon have been 
found at the site. 

The Sun & The Age 
Melbourne. 
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Skull Found In W.A. Desert 

In 1972, the skCill of the extinct placoderm, Eastmanosteus , was 
discovered by W.A. Mines Department geologists in a limestone nodule 
on Gogo Station, south-east of Eitzroy Crossing. 

Eastmanosteus was one of the first bony fishes to develop jaws and 
grew to about a metre in length. 

The floor of the ancient upper Devonian sea where the fossil was 
preserved, is now part of the Canning Basin, where it forms the 
source rock for oil and probably the base metals lead and zinc. 

The newly discovered Blina Oilfield occurs in the same sequence of 
reefs. 



A reconstruction of this fish was put on display at the W.A. 
Geological Survey's mineral museum, in February this year, together 
with the skull of another extinet shovel-nosed fish that was 
featured in the television series "Life on Earth". 

The West Australian 
Tebruary 24th, 1982. 


DINOSAUR EXHIBITION 

In October, The National Museum of Victoria (Melbourne) will be 
putting on display the first complete dinosaur skeletons to be 
exhibited in Australia. 

The two skeletons, on loan from the Institute of Palaeontology and 
Palaeoanthropology, Peking, have recently been on display in Oapan 
where they attracted 50,000 visitors a day. 

While in Melbourne two replicas of the dinosaurs will be made, one 
for permanent display in the National Museum and the second for return 
to China with the original skeletons. 

C ont.... 
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DINOSAUR EXHIBITION (Cont. ) 

Work has already started on the flexible silicon rubber moulds which 
will be used to cast the polyurethane "bones". 


The larger of the two dinosaurs is the brontosaurus like Mamenchisaurus 
found in Sichuan Province in the 1950's. The animal was 2? metres 
long, 3.5 metres high at the hip and lived about 150 million years 
ago in the Upper Ourassic. 


The second specimen is the duckbilled dinosaur Tsintaosaurus . The 
skeleton of this 70 million year old, 6 metre long and 4.5 metre 
high animal from the Upper Cretaceous was found in Shantung Province 

in 1951. The Herald and The Sun, Melbourne. 


DISCOVER YOUR MUSEUM 

It is interesting to see that the Hobart Mercury publishes a 
series of articles contributed by the Tasmanian Museum and Art 
Gallery under the heading "Discover your Museum". 

One recent edition (April 21st) gives an excellent description of 
life in the Permian seas about 260 million years ago and uses the 
fossil scallop Deltopecten to illustrate the article. 

As most of us know, large areas of Tasmania, including parts of 
Hobart are composed of Permian age sedimentary rocks containing 
numerous brachiopods, bryozoans and other fossil invertebrates as 
well as the above ancestor of the modern-day Pecten. 

However, from other newspaper cuttings received from Gwen Waight, 
one of our members in Hobart, we find that the innocent description 
of the 260 million year old palaeoenvironment rekindled amongst 
some readers the ever present conflict of ideas on the age of the 
earth and the validity of evolutionary theory when compared with 
creationalism. 

As a member of the Geology Students' Club of the University of 
Tasmania points out "One needs great faith to believe that in 
40 (?) days of rain more than 5,000 metres of limestone, shale 
and sandstone were deposited,then lithified in the matter of a 
few thousand years". 


GERMAN, FRENCH AND OTHER EUROPEAN ECHINOIDS, AMMONITES 
AND PLANT FOSSILS OFFERED IN EXCHANGE FOR GOOD 
QUALITY AUSTRALIAN ECHINOIDS AND ASTEROIDS. 

Writes OTTO JONAS, HANS-SACHS-STR.8, D4354 DATTELN, WEST GERMANY. 
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TRACE FOSSILS 

The following article is based on a lecture given to the Nunawading 
and District Lapidary Club Fossil Group by Philip Bock. 

Trace fossils are the signs of the past existence of living things, 
not the actual parts of the body or skeleton, or impressions of the 
organism's shape, whether plant or animal, but such forms as foot¬ 
prints, trails, burrows, and a few odd bits and pieces such as copro- 
lites (fossil excreta) and gastroliths (gizzard stones). 

The specialist study of trace fossils, or more correctly, the 
specialist study of traces, is called 1CHN0L0GY, from the Greek 
Ichnos, footprint + logia, study. 

Many different names have been given to trace fossils in the past; 
for example a number of burrows were for years described as Fucoids, 
the name currently used to describe a group of brown seaweeds. 

Most of these supposed Fucoids have since been proved to be the 
burrowings made by animals, not impressions left by fossil plants. 

There is a considerable problem in naming trace fossils, as the code 
of zoological nomenclature, which is used to name animals, does 
not make provision for naming traces or for giving separate names to 
bits and pieces of an organism that has broken apart. For example 
he code of botanical nomenclature fails when the Palaeotologist has 
to name the tree roots as one type of fossil, and the bark, leaves 
and even pollen or spores as others. Unfortunately, in many cases 
it is not possible to relate these parts to one species, consequently 
separate names have to be given to each section. 

The same thing applies to trace fossils, as can be shown by a trilobite, 
which may make one sort of trace when it is crawling, another trace 
when it is feeding and yet another when it is resting. The tendency 
has been to give a name to the trilobite and other names to the 
various traces which, as previously stated, does not fit in with the 
code of zoological nomenclature. However, people working in this 
field seem to manage to find a way around the problem, and have 
generally developed systems of their own for naming the traces. 

Another problem in describing trace fossils, is in trying to determine 
the type of animal responsible for the track or burrow. A good 
example of the detective work required to solve such a problem, was 
given in a lecture many years ago by an American, Kenneth Caster, who 
was in Australia studying carpoids. A particular group of traces 
found in deltaic sediments in the Mew York region were given the name 
"Paramphibius", as the first person to describe them, believed they 


Cont..•. 
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TRACE FOSSILS (Cont.) 

were the trails of early fish using fins to crawl onto the land. 
These trails consisted of a single groove down the middle, presum¬ 
ably the track of its tail, and a series of adjacent prod marks. 


Further "Paramphibius" tracks were found in 
Germany, but there they were given another name 
and described as the tracks of a small bird like 
dinosaur. The real breakthrough came when someone 
on holiday at Long Island Sound near New York dis¬ 
covered King Crabs making "Paramphibius" tracks 
all over the mud. The King Crabs or Horse Shoe 
Crabs are a group of arthropods more closely 
related to the scorpions and euripterids than to 
the true crabs. These animals have changed little 
since the Devonian Period, so it was considered 
reasonable to assume that the long tail spine 
protruding from the rear, and their five pair of 
legs, would leave behind a trail similar to the 
fossil traces of their ancestors. Finally conclu¬ 
sive proof was obtained, when a fossil King Crab 
was discovered at the end of one of these ancient 
trails. 



From the above situation we can see the desirability of finding 
modern animals making the same sort of tracks as the fossil ones, 
or even better being lucky enough to discover a preserved animal 
at the end of a track or burrow. Without such discoveries we can 
only guess at the animal that caused the trace. 

On the other hand the trackways of vertebrates are much easier to 
identify, since the footprints that are left behind are a useful 
diagnostic tool in identifying whether the animal was a reptile, 
amphibian or mammal. In addition to indicating the walking style 
of the particular animal, the tracks can sometimes give a clue to 
the animals pattern of behaviour and feeding habits. However, in 
most cases the fossil imprints have to be studied fairly closely 
to determine what the animal was trying to do, and from this and 
other information, what type it was. A study of the tracks of 
dinosaurs appears to indicate that they walked with a much more 
upright stance than was originally believed; early reconstructions 
which showed them with their legs set well apart, now being 
considered incorrect. 


Much of the pioneering work on the classification of trace fossils 
has been done by German specialist, Adolf Seilacher. When we 
start to get involved with Ichnology, we realise how difficult it 
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is to subdivide trace fossils into some sort of systematic order, 
comparable to the way in which animals are subdivided into classes, 
orders and families. There are, however, a number of ways in 
which the different types and shapes of trace fossils can be 
classified. 

Very briefly, the more obvious shapes which have to be classified 
in one way or another, arc; tracks which are typically those of 
animals which leave behind separate foot impressions or something 
that is separated from the next impression; trails where the im¬ 
pression is on the surface of the sediment and is continuous or 
nearly so; burrows which are usually interpreted as tunnels made 
in soft sediments; borings which are tunnels drilled into hard 
materials such as rock, shell or wood, and finally; coprolites, 
faecal pellets and the like. 

The principle morphological classification, based purely on the 
shape and pattern, is divided into seven sub-divisions:- 

1. Tracks, either prods or scratches which arc .ill alike,or 
prods or scratches of different kinds. 

2. Continuous trails, either winding or winding in contact 
with one and another. These are subdivided into simple 
trails; bilobed trails, where the trail has a central 
impression, usually a ridge in the .original trail (which 
may end up as a cavity in the fossil); and Lrilobed trails 
comprised of three grooves with two ridges, across which 
there may be various patterns indicating the stages of 
progress of the particular animal making the trace. 

3. Traces which are radially symmetrical in a horizontal plane. 
These may or may not have a vertical axis and can be five- 
rayed multi-rayed or circular. 

4. Tunnels or shafts either of uniform or variable diameter, 
U-shaped or irregular. 

5. Forms described as spreite, a shape comparable to the 
webbing between the two toes in a duck's or swan's foot 
and representing a transverse zone of disturbed sediment 
appearing as series of concentric arcs between limbs of a 
U-shaped trace. Fossil spreite burrows may be horizon¬ 
tal, oblique, perpendicular to bedding, bladelike or spiral 
shaped. 

6 . Pouch shaped traces. 

7. Miscellaneous. 

Cont..«. 
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TRACE FOSSILS (Cont. ) 

Another method of classifying trace fossils, is by the way in which 
they are found or preserved within the sediments. These strata- 
nomical processes are those which lead to the formation of sedi¬ 
mentary structures by the interaction of the sediment and the 
organism during deposition. One example of this is the faecal 
traces of worms and gastropods which work through the sediments and 
leave material behind them. Other similar processes include 
burrowing and pushing material out to the surface at the top of 
the burrow, and plastering or lining of burrow walls. 

Yet another type of classification or should we say sub-classifi¬ 
cation, concerns the way in which the traces appear on the surface 
of the sediment. The simplest case is where a tunnel has been filled 
with a different type of sediment to that in which the animal orig¬ 
inally burrowed, the shape of the tunnel being complete and in full 
relief. In many cases however, the sediments are layered and the 
trace fossils preserved only as impressions on the surface. Tf we 
take as an example a layer of sand between two layers of clay; 
according to theory there are four possible forms of preservation, 
all of which are called semireliefs. The impressions on the top 
of the sand layer (the preserved layer) are known as epireliefs 
and on the underside as hyporeliefs. Both can be either concave 
or convex as you can see from the diagram. 


Fpirelief 


Hyporelief 



Naturally on the bottom of the preserved layer, where the underlying 
sediment has been weathered away, the impressions are negative in 
form and the normal|concave and convex naming is reversed. 

Perhaps the most useful classification of trace fossils is that 
developed by Seilacher to describe the behaviour of animals as 
they excavate through the mud. This is referred to in the litera¬ 
ture as the Ethological Classification and is based on what the 
animal was trying to do when it formed the trace. 
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Seilacher divided these functional traces into five groups and gave 
each a special term:- 

CUBICHNIA (Resting): Shallow resting tracks corresponding to 
the outline of the animal, formed when active animals hide or 
rest in sediment. 

DOMICHNIA (Dwelling): The permanent shelters of active or hemi- 
sessile animals. 

PASCICHNIA (Foraging):Winding trails or burrows of active sedi¬ 
ment caters, formed when the creatures concerned graze a certain 
surface area, avoiding double coverage. 

F0D1NICHNIA (feeding):lkirrows created by hemisessile deposit 
feeders which act as a permanent retreat shelter during feeding 
forays. 

REPICHNIA (Crawling):TraiIs or burrows formed by active benthon- 
ic animals moving in a determined direction. 

The drawings on page 14 show the above funetion.il traces as they 
might apply to a trilobite (except for the dwelling burrow) moving 
across the sediment on a shallow sea floor. 

The crawling tracks consist of two parallel grooves with a 
scries of internal markings where the feet have scratched into the 
sand or mud. 

The foraging tracks differ from the crawling tracks by recording 
not only the simple motion but the animal's search for food on 
the surface. The feeding burrows are made when the animal tunnels 
into the sediment and eats organic matter it extracts from the silt. 

The resting track is roughly heart shaped with a central ridge and 
diagonal grooves somewhat similar to the crawling track. It is 
formed when the animal makes a shallow temporary hiding place just 
below the surface of the sea floor. 

The illustration of a dwelling burrow is that of a polychaete 
(tube) worm. The burrow differs from the other trace fossils in 
that it is the shelter of an animal that is stationary or even 
anchored. 

The above examples represent only a few of the many different forms 
of functional traces that fit into this Ethological Classification. 

Trace fossils evolved with time similarly to the animals that made 
them, consequently the different groups of traces are used in bio¬ 
stratigraphy as indicators- of geological time. 


C ont.«.. 
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DWELLING BURROW 



CRAWLING TRACKS 




LEEDING BURROW 









RESTING TRACKS 
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During the Pre-Cambrian and early Cambrian, trace fossils were 
fairly simple, Jiowever they rapidly increased in complexity with 
the development in the Cambrian, of large numbers of hard bodied 
animals, particularly the moluscs and trilobites. 

The evolutionary changes of one form of traces, included in the 
genus Dictyodora, can be seen in the diagrams on page i7. The first 
plan and three dimensional reconstruction is of a Cambrian Dictyo¬ 
dora, trail left by an animal feeding a few millimetres down in the 
sediment (a). Over a period of 150 million years the animal left 
the upper sediment, eating its way deeper along a corkscrew-like 
path gradually becoming more restricted in its meanderings (b & c), 
until in the lower Carboniferous the animal ceased meandering and 
only corkscrewed deep into the silt (d). 

Palaeoccology of trace fossils, the relationship of a trace to a 
particular sedimentary environment, has become an important study, 
much work having been done recently by Sedimentologists and 
Palaeontologists. The most useful classification of trace fossil 
environments is one that ((roups them into assemblages, each being 
given a special name based on the fossil name of the most abundant 
trace in the assemblage. 

Five different groups of traces representing /ones of increasing 
water depth, known as ichnofacies, form the basis of this particu¬ 
lar classification. The highest /one, the non-marine sediment, 
including red beds, has one set of traces called SCOYINIA. The 
surfaces near the shore and in the inter-tidal /one contain a set 
of vertical and U-shaped tunnels which form the SK0LITH0S ichno¬ 
facies. Below the inter-tidal zone there are a number of other 
tunnels, some are U-shaped with bends and a series of lines along 
them. The characteristic trace of this zone is known as CRUZIANA- 


/<«</ BcJs 



Bathymetric zonation of trace fossil assemblages (Sceilacher 1976b). 


Cont.... 
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TRACE FOSSILS (Cont. ) 

The most common form to be found on the continental slope is 
called ZOOPHYCOS, while in deep water, such as the Silurian 
terbidites around Melbourne, the trace group called NEREITES 
predominates. This last group is generally spiral but can also be 
quite irregular. 

These trace fossils, in particular the deeper water types such as 
Nereites,can be found in sediments which contain very few other 
preserved fossils, because they live in conditions where there is 
little or no oxygen and in places, rapid accumulation of mud and 
terbidites. 

It is interesting to note that the shallow water forms have deep 
and fairly versatile burrows, while the deeper forms have either 
a very shallow burrow or only surface grazing trails. 

Other ecological factors which can influence the trace fossil 
forming animals include, salinity, temperature, amount of dissolved 
oxygen, strength of material forming the sea floor, and the amount 
of food available. 

A great variety of organisms leave traces in the form of borings 
into shell, wood, rock and other similar materials. Among the main 
groups responsible are fungi, algae, foraminifera, sponges, 
bryozoans, a few brachiopods, several different types of marine 
annelid worms, arthropods (in particular barnacles), and bivalves 
including the notorious shipworm. Echinoids also bore rough 
depressions in which to live. 

These borings are sometimes made by drilling, as is the case with 
shells of bivalves which are swivelled backwards and forwards by 
muscular movement, gradually wearing away the rock. On the other 
hand some bryozoans and algae appear to us.e a form of acid to 
"bore" into shells. Burrows, similar traces made in soft sediments, 
are also made by a diverse group of animals. Some of these forms 
are quite temporary and collapse after the animal moves on,while 
others can be made more permanent by cementation. 

One of the best known of the permanent burrows is made by a little 
white shrimp known as Callianassa . This particular animal is 
almost completely restricted to the inter-tidal zone, where the 
cemented walls of its burrows have been found in a number of 
different sediments. In Victoria they are known from the Pebble 
Point Formation near Moonlight Head and the red sandstone sediments 
of the Brighton Group around Beaumaris. Because of their restric¬ 
ted habitat they are good indicators of inter-tidal conditiohs of 
sedimentation. 
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CHANGE IN BEHAVIOUR over 150 million years as shown by the trace 
fossil Dictyodora ("Fossil Behaviour" Seilacher 1967). 


Cont *••• 
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TRACE FOSSILS (Cont. ) 

Sometimes, the growth of a tunnel can be used to determine the 
history of sedimentation in a particular area. By looking at the 
relationship between the tunnel and the surface, it is possible to 
determine whether the animal was swamped by later sedimentation or 
managed to survive and dig its way out again. 

The application of the study of trace fossils comes up in all sorts 
of surprising ways. For example, Richter suggested at one stage 
that you could write a computer programme for the behaviour of some 
of these tunnelling organisms. 

A programme for the vertical tunnels known as Skolithos, the work 
of animals with a simple pattern of behaviour, might consist of 
two commands: Firstly, dig down vertically for N times your own 
length, and secondly avoid crossing other burrows. Another more 
elaborate type of tunnel consisting of a horizontal meandering 
burrow, could be formed by the following commands 

1. Move horizontally within a single layer of sediment. 

2. After advancing one unit of length make a U-turn. 

3. Keep in touch with your own or some other tunnel and 

A. Never come closer to any tunnel than a set distance 'd'. 

This pattern of behaviour, seen in the trace fossil Helminthoida 
labyrinthica ,would appear to be a very efficient way of grazing 
through the sediment in search of food. 

One of the more complex burrows is constructed in the form of a 
spiral. The animal works its way into the middle of the spiral, 
then reverses direction and works its way out again between the 
primary whorls. However, detailed investigation of this type of 
pattern, known as Spirorhaphe , has shown that it is not a simple 
horizontal structure like Helminthoida , but in fact a complex 
three dimensional helical form. As the animal completes the return 
spiral it moves up or down and then proceeds to form another spiral 
in the sediment above or below the first. 

One common feature of these forms is that they do not cross or 
intersect previous tunnels. The animals that make them appear to 
recognise, like rabbits do when they dig their burrows, that they 
are getting close to previously excavated material and are able 
to turn around and avoid it. 

Finally, we come to a group of traces known as Coprolites. These 
fossilised remains of animal excrement make up a very important 
part of some sediments, particularly certain limestones which can 
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be composed almost entirely of faecal pellets. In areas where 
there is high organic productivity, there are numerous groups of 
animals working their way through the sediments almost continu¬ 
ally ingesting and excreting material. Worms are best known for 
this type of feeding, but various echinoderms, in particular the 
Holothuroids (sea cucumbers) also do this to obtain most of their 
food. 
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A PILCRIMACE TO BEETLE CREEK by Ian Sobbe 

In August/September last year we embarked on a boliday-cum-rock- 
hounding trip to the Mount Isa area. When we set out, little did 
we realise that we would be privileged to collect at the two 
trilobite locations on May Downs-Beetle Creek and Gidyea Bore 

The first day of our trip saw us leave our home near Clifton on the 
Darling Downs at 6.00 a.m., will) the temperature well below frost 
level. After thirteen hours and 1,000 km., we arrived in Blackall, 
very relieved to be able to relax at the home of Kevin and Sharyn 
Harlow. We spent several days there looking at local collections, 
fossicking for petrified palm and last but not least, looking at 
aboriginal rock paintings and burial grounds. The district has 
some interesting marine fossils, and some excellent examples of 
open coiled ammonites can be seen in the collection of Mat.Murray. 
Aboriginal culture is very rich in the area and places such as 
"Black's Palace" can provide hours of pleasure viewing the 
extensive rock paintings. These areas are on private property 
under locked gates and naturally permission from the owner must be 
obtained before a visit is possible. 


Cont.... 
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A PILGRIMAGE TO BEETLE CREEK (CONT.) 

From Blackall we travelled on very boggy roads to Kynuna and thence 
to Mount Isa. We spent the first night with Sammy and Ursula 
Fangrath after being told that rodeo fans had booked all available 
local accommodation. Next day we set up camp in the caravan park 
and then headed off, to see local rockhounds Mick and Lesley Toole. 
Mick was hard at work with his new taxi business, but could not 
resist the temptation to go out fossicking. So after a quick 
hello, we packed a few eats and tools and headed off to May Downs 
Station where we obtained permission to search for Trilobites, 
at both Gidyea Bore and Beetle Creek. 

Care is needed on the road to Gidyea Bore, as several deep washouts 
can be disastrous for car suspensions. We were easily distracted 
from our task of looking for holes by the endless number of large 
kangaroos lining the shade areas near the road side. On arrival 
at Gidyea Bore, we noticed the large windmill and water tank which 
is the main watering point for stock in the area. It is advisable 
to park some distance from the tank to avoid frightening cattle 
and depriving them of the water they need. From here it was about 
a mile walk to the trilobite location. We crossed the sandy creek 
and trudged through a maze of spinifex in search of two low hills; 
the right hand one of which is the source of the trilobites. The 
hills are not visible for a considerable part of the walk and can 
easily be missed if care is not taken. It is extremely easy to 
become disoriented in this totally featureless area, so local 
guidance on at least your first trip is advisable. The hill is 
skirted by a small dry creek which marks the approximate start of 
the trilobite area. Climbing the hill we immediately started to 
find seaments of trilobites. 

The rocks|in which they are found are fine grained siliceous shales 
and siltstone with a chert like appearance. It is not easily 
cleaved with a chisel, the best results being obtained by tapping 
with the back of a rock hammer, allowing the rock to split along 
the plane of any fossils present. Almost every rock split shows 
some evidence of trilobites, however, much more work is generally 
required before a complete specimen is revealed. Specimens can 
be found all over the hill, we found that working close to the 
top achieved best results. Several hours of labour yielded many 
partial trilobites and a small number of complete specimens. 

On the way back, care must be taken to plot and follow the correct 
course. From the hill, the windmill and smelter stacks at M.I.M. 
are visible landmarks, but once off the hill, they are completely 
obscured from view and you must use your sense of direction to 
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SETTLE CREEK LOCALITY MAP 
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A PILGRIMAGE TO BEETLE CREEK (Cont. ) 

get back to your vehicle. Heedless to say, we found our way back 
to the windmill and after giving first aid to our spinifex prickled 
legs, headed off to find Beetle Creek. Despite being in the right 
area and searching for an hour or so, the Creek eluded us, so we 
decided to return to Mount Isa and try again at a later date. 

A few days later we returned, and this time had no trouble locat¬ 
ing Beetle Creek. This small tributary of the Templeton River is 
the most famous of the trilobite locations at Mount Isa and can 
yield extremely large and fine specimens. After leaving the May 
Downs Homestead, we passed through the first gate and thence to the 
third dry creek crossing where on the left a big white bank 
(containing some specimens) is visible over the Templeton River. 
Beetie Creek enters the river a few hundred yards further on just 
past the next low hilly bank. 

The trilobites are found in a soft, white, well-bedded shale in the 
bed and banks of the creek. It is easily dug out in large pieces 
using a pick and can then be cieaved with a hammer and chisel. 

Some slabs when split show surfaces completely covered with the 
broken remains of trilobites. Unfortunately these are so cluttered 
that they yield only poor specimens. Other rocks seem to be 
completely devoid of any remains, but occasionally when split, 
reveal a complete or near complete specimen sometimes up to 85 mm 
in length. 

We have yet to catalogue and identify all of the specimens obtained, 
but on initial examination, the great majority appear to be 
Xystridura templetonensis . One small trilobite however, could be 
either a species of Peronopsis or Agnostus, 

The May Downs area provides an excellent venue for collecting, 
however, a couple of points should be kept in mind :- 

(i) This is a very hot, dry area, generally with no surface 
water; so take plenty of water to drink. 

(ii) This is private property, so respect it by asking 
permission to fossick and leave the area clean, tidy 
and as found. Do not light fires or use firearms on 
the property. 


FOSSIL GROUP MEETIMGS - MELBOURNE . 

The Nunawading & District Lapidary Club Fossil Group meet on the 
first Thursday of the month, 8 p.m. at the N.D.L.C. Clubrooms, at 
the rear of Nunawading Reserve, Silver Grove, Nunawading. All F.C.A.A. 
MEMBERS ARE WELCOME. For details ring Frank Holmes, 729.6572. 
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BOOK REVIEW 


"THE FOSSIL VERTEBRATE RECORD OF AUSTRALASIA" 

This book, edited by P.V.Rich and E.M.Thompson brings together a 
series of comprehensive papers on the fossil vertebrates of the 
Australasian area from the ostracoderms ( Arandaspis ) in the Ordo¬ 
vician of northern Australia to the late Pleistocene megafauna of 
giant marsupials, birds and lizards known from much of Australia. 
Faunas of both Australia and New Zealand and of both marine and non¬ 
marine environments are summarized; maps for the Paleozoic, Mesozoic, 
and Cainozoic illustrate geographic distribution and an appendix 
lists each taxon with a record in Australasia and its stratigraphic 
range. 

Although the main purpose of this volume is to summarize in detail 
and extensively illustrate Australasian fossil vertebrates, it also 
deals with the history of vertebrate palaeontology in Australia, the 
palaeogeographic and palaeoclimatic setting of Australia in the 
Phanerozoic, and the origin and development of the fauna through that 
period, as well as the factors that bias the fossil record in Aust¬ 
ralia and make relative and absolute dating extremely difficult. 

The following is a list of the papers included in this book: 

A History of Vertebrate Palaeontology in Australia 
P.V.Rich 

The Palaeogeographic and Palaeoclimatic Setting of Australia 
during the Phanerozic 

L.A.Frakes and P.V.Rich 

The Long History of Fishes on the Australian Continent 
J.Long 

Fossil Labyrinthodonts and other Amphibians from Australia 
A.H.Warren 

Australian Fossil Reptiles 
R.Molnar 

The Fossil Birds of Australia and New Guinea 
P.V.Rich and G.F.van Tets 

Monotremes, Placentals, and Marsupials; their Record in 
Australia and its biases 
T.H.Rich 

Australasia's Higher Marine Vertebrate Record 
R.E.Fordyce 


Cont. 
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' 'THE FOSSIL VERTEBRATE RECORD OF AUSTRALASIA " (Cont.) 

Evolution of Feeding Adaptations in Fossil and Recent 
Macropodids 

G.Sanson 

The Fossil Vertebrate Record of New Zealand 
E.Fordyce 

Summation by P.V.Rich, Appendix and Bibliography. 

Members wishing to purchase this 350 page limited edition paperback, 
to be published by Monash University Printing Office early in June 
1982, should send their orders to Dr.P.V.Rich,c/o Earth Sciences 
Department, Monash University, Clayton, Victoria 3168, Australia. 

The cost, including postage, is $A18-00 per copy. Cheques should be 
made payable to "P.V.Rich/Australian VP". 

(Note: Overseas members wishing to purchase a copy of this book 
should send an overseas bank draft or money order for payment in 
full in Australian dollars. Personal cheques will not be accepted). 

THERE WILL ONLY BE A LIMITED NUMBER OF COPIES AVAILABLE AFTER PRE¬ 
PUBLICATION ORDERS ARE FILLED, SO WRITE OFF NOW AND AVOID POSSIBLE 
DISAPPOINTMENT. 


ADVERTISING RATES 

Commercial ; Full page $7-50, Half page $4-00, Quarter page $2-50 
per issue. 

Personal : Members wishing to place personal adverts offering 

specimens for swapping etc. may do so free of charge. 
Such adverts should be kept to a maximum of 30 words 
plus address. 

All enquiries should be addressed to the Provisional 
Secretary. 









